Activation of human prothrombin by stoichiometric levels of staphylocoagulase.
The activation of human prothrombin by the bacterial protein staphylocoagulase proceeds via the formation of a very stable equimolar complex. Unmasking of the active center in the prothrombin moiety of the complex is not caused by limited proteolysis. The kinetics of activation of human prothrombin by staphylocoagulase has been studied. The second order rate constant at pH 7.5, 37 degrees C, is 3.3 X 10(6) M-1 S-1. This reaction rate is close to reported diffusion-controlled rates of protein-protein interaction. The dissociation constant of the complex was too low to be measurable. From the kinetic data it is assumed that the first order rate constant for dissociation is orders of magnitude less than 10(-5) S-1. However, dissociation of the complex did occur in the presence of sodium dodecyl sulfate. Equimolar amounts of staphylocoagulase protect human thrombin, but not human factor Xa and bovine thrombin, against inactivation by antithrombin III. From these findings we postulate that tertiary structural changes in the thrombin region of prothrombin caused by a highly specific interaction between staphylocoagulase and that region unmask the active site.